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a system of rays of the property of being normal to a surface, and it is evident that a system issuing from a point enjoys the property initially.
Consecutive rays do not in general intersect one another; but if we select rays which cut the orthogonal surface along a line of curvature, we meet with ultimate intersection, the locus of points thus determined being a
}, _                                      caustic curve to which the rays are tangents.    Other lines of curvature of
7J t                                       the same set give rise to similar caustic curves, and the locus of these curves
is a caustic surface to which every ray of the system is a tangent. By considering the other set of lines of curvature we obtain a second caustic surface. Thus every ray of the system touches two caustic surfaces.
In the important case in which the system of rays is symmetrical about an axis, the orthogonal surface is one of revolution. The first set of lines of curvature coincide with meridians. The rays corresponding to any one meridian meet in a caustic curve, and the surface which would be traced out by causing this to revolve about the axis is the first caustic surface. The second set of lines of curvature are the circles of latitude perpendicular to the meridians. The rays which are normal along one of these circles form a cone of revolution, and meet in a point situated on the axis of symmetry. The second caustic surface of the general theorem is therefore here represented by a portion of the axis.
The character of a limited symmetrical pencil of rays is illustrated in fig. 6, in which SAC is the orthogonal surface, and HFI the caustic curve having a cusp at F, the so-called geometrical focus. The distance FD between F and the point where the extreme ray BHDG cuts the axis
is called the longitudinal aberration. On account of the symmetry FD is an even function of AS. If the pencil be small, we may in general consider FD to be proportional to AB", although in particular cases the aberration may vanish to this order of approximation. Let us examine the nature of the sections at various points as they may be exhibited by holding a piece of paper in the solar rays converging from a common burning-glass of large aperture. In moving the paper Fig. 6.                     towards the focus nothing special is observed
up to the position HI, where the caustic surface is first reached. A bright ring is there formed at the margin of the illuminated area, and this gradually contracts. At D the second caustic surface DF is reached, and a bright spot develops itself at the centre. A little farther back, at EG, the area of the illuminated patch is a minimum, and its boundary is called the least circle of aberration. Farther back still the outer boundary corresponding to the
